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DETAILED ACTION 



Claim Objections 



1 . Claim 4 is objected to because of the following informalities: Claim 4 contains 
the phrase, " wherein the ESD protection circuit is coupled to a second of the integrated 
circuit". The phrase should be changed to read: " wherein the ESD protection circuit is 
coupled to a second pad of the integrated circuit". Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

( 

3. Claim 1 1 is rejected under 35 U.S.C. 102(b) as being anticipated by Chen et al. 
(US 6351364). 

4. With regard to Claim 1 1 , Chen et al., in Figure 2, discloses an electrostatic 
discharge (ESD) protection circuit (30) coupled to a pad of an integrated circuit (32), the 
integrated circuit having a system voltage (VDD) and a ground voltage (VSS) , the ESD 
protection circuit comprising: a P-type transistor (44), a first S/D terminal and a gate 
terminal of the P-type transistor coupled to the system voltage, a second S/D terminal of 
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the P-type transistor coupled to the pad; a first N-type transistor (40), a first S/D terminal 
of the first N-type transistor coupled to the system voltage, a gate terminal of the first N- 
type transistor coupled to the ground voltage, a second S/D terminal of the first N-type 
transistor coupled to the pad; and a second N-type transistor (38), a first S/D terminal of 
the second N-type transistor coupled to the pad, a gate terminal and a second S/D 
terminal of the second N-type transistor coupled to the ground voltage. 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 1 & 2 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Chen et al. (US 6351364) in view of Okitaka (4858055). 

7. With regard to Claims 1&2, Chen et al. in figure 2, teaches an ESD protection 
circuit, wherein an S/D terminal of a PFET (44) is connected to a pad (32), and the other 
S/D terminal and gate are connected to a first voltage. Chen et al. also teaches an S/D 
terminal of an NFET (40) connected to the pad, the second S/D terminal connected to a 
second voltage and the gate connected to ground. Chen et al. further teaches a second 
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NFET (38) wherein an S/D terminal is coupled to the pad via forth NFET transistor, and 
the gate and second S/D terminal are connected to ground. 

Chen et al. does not teach connecting a diode in series with the PFET. 

> 

Okitaka, in Figure 2, teaches a diode (3) in series with a PFET (12) and power, 
wherein the cathode is coupled to power, and the anode is coupled to the PFET. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the teachings of Chen et al. with Okitaka by placing a 
diode in series with the first PFET for the purpose of preventing current flow through the 
PFET (44) to the internal circuitry when a surge voltage is not present. 

8. Claims 3, 7 & 8, are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Chen et al. (US 6351364) in view of Okitaka (4858055) and further in view of Miller et al. 
(US 6327126). 

9. With regard to Claim 3 Chen et al. in view of Okitaka teach the ESD protection 
circuit as describe above. 

Chen et al. in view of Okitaka do not teach an ESD protection circuit wherein two 
diodes are connected between a common voltage and ground. Miller et al., in Figure 6, 
teaches an electrostatic discharge circuit wherein the cathode of a diode (624) and the 
anode of another diode (626), are coupled to a common voltage (607), and the anode of 
the diode (624) and the cathode of the diode (626) are connected to a ground voltage 
(606). 
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In this configuration, the circuit is provided with a second diode (624) and a third 
diode (626), which are connected as required by the claim. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made, to combine the teachings of Chen et al. in view of Okitaka with 
Miller for the purpose of providing ESD protection to the negative power rail. 

10. With regard to Claims 7 & 8, Chen et al. teaches an ESD protection circuit, 
wherein an S/D terminal of a PFET (44) is connected to a pad (32), and the other S/D 
terminal and gate are connected to a first voltage. Chen et al. also teaches an S/D 
terminal of an NFET (40) connected to the pad, the second S/D terminal connected to a 
second voltage and the gate connected to ground. Chen et al. further teaches a second 
NFET (38) wherein an S/D terminal is coupled to the pad via a third NFET transistor, 
and the gate and second S/D terminal are connected to ground. 

Chen et al. does not teach connecting a diode in series with the PFET. 

Okitaka, in Figure 2, teaches a diode (3) in series with a PFET (12) and power, 
wherein the cathode is coupled to power, and the anode is coupled to the PFET. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the teachings of Chen et al. with Okitaka by placing a 
diode in series with the first PFET for the purpose of preventing current flow through the 
PFET (44) to the internal circuitry when a surge voltage is not present. 

Chen et al. Further does not teach an ESD device wherein a diode is connected 
in series with an NFET. Miller et al., in Figure 6, teaches a diode where the cathode is 
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connected to a first common voltage and the anode is connected to a second common 
voltage. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the teachings of Chen et al. with Miller by placing a 
diode in series with the second NFET for the purpose of preventing current flow through 
the NFET (38) to the internal circuitry when a negative surge voltage is not present. 

■ 

11. Claims 4-6, 9 & 10 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Chen et al. in view of Okitaka and Miller et al. (US 6327126) and further in view of 
Miller et al. (US 6724603). 

12. With regard to Claims 4-6, Chen et al. in view of Okitaka and Miller et al. (US 
6327126) teach the ESD protection circuit as described above in Claims 1-3. 

Chen et al. in view of Okitaka and Miller et al. do not teach repeating the circuit of 
Claims 1-3 for a different I/O pad, as described in Claims 4-6 wherein both circuits 
share common bus lines. However, Miller et al. (US 6724603), in Figure 2, teaches an 
ESD protection circuit similar to the circuit taught in Claims 1-3. Miller et al., in Figure 2, 
further teaches that the ESD protection circuit has a plurality of I/O pads, and that each 
pad is protected by an identical ESD circuit wherein all protection circuitry share a 
common bus line. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the teachings of Chen et al. Okitaka and Miller et al. 
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(US 6327126) with Miller et al. (US 6724603) for the purpose of providing ESD 
protection for every I/O pad contained on a chip. 

13. With regard to Claims 9 & 10, Chen et al. in view of Okitaka and Miller et al. (US 
6327126) teach the ESD protection circuit as described above in Claims 7 & 8. 

Chen et al. in view of Okitaka and Miller et al. do not teach repeating the circuit of 
Claims 7 & 8 for a different I/O pad, as described in Claims 9 & 10 wherein both circuits 
share common bus lines. However, Miller et al. (US 6724603), in Figure 2, teaches an 
ESD protection circuit similar to the circuit taught in Claims 7 & 8. Miller et al., in Figure 
2, further teaches that the ESD protection circuit has a plurality of I/O pads, and that an 
identical ESD circuit, wherein all protection circuitry share a common bus line, protects 
each pad. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the teachings of Chen et al. Okitaka and Miller et al. 
(US 6327126) with Miller et al. (US 6724603) for the purpose of providing ESD 
protection for every I/O pad contained on a chip. 

Conclusion 

14. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Ker et al. (US 5631793) teaches an ESD protection circuit, 
wherein a pad is protected by a PMOS device where its gate and source are connected 
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to VDD and its drain is connected to the pad. Ker et al. also teaches an NFET wherein 
its gate and source are connected to ground, and its drain is connected to the pad. 

15. It is also noted that in Figure 2, the applicant discloses prior art, wherein an ESD 
protection circuit is provided for each pad, and that all protection circuitry share a 
common bus line. 

16. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Scott Bauer whose telephone number is 571-272-5986. 
The examiner can normally be reached on M-F 8am-5pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Brian Sircus can be reached on 571-272-2058. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

* 

you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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